
 

Introduction 

The California Air Resources Board (CARB) staff has conducted preliminary estimates of the annual 

amount of CO2 emitted to the atmosphere due to wildfire on all forests and shrublands throughout 

California.  These estimates are derived using the First Order Fire Effects Model (FOFEM) model 

developed by the U.S. Forest Service (USFS) and using fire perimeter raster datasets published by 

California Department of Forestry and Fire Protection (CAL FIRE). 

Sources and Methods 

Emissions were estimated using Geographic Information Systems (GIS) format input data on the 

containment date fire perimeters, vegetation fuels composition, fuel load (tons/acre), and fuel moisture.  

The geospatial data were used to develop inputs to a wildland fire emission model. Modeled emissions 

in flaming and smoldering phases (lbs/ac) by vegetation fuel type were integrated over vegetation type 

areas to calculate area-total emissions. Flaming and smoldering emissions are summed for reporting 

including every fire reported in the calendar year. 

Results 

Shrub and forest vegetation types determine the fuel loads within fire perimeters, with loads ranging 

from < 1 up to over 100 tons/acre, averaging approximately 40 tons/acre. Model estimates tend to be 

high as the FOFEM model assumes near complete consumption of litter, shrubs, 1-hr, 10-hr and 100-hr 

fuels and high rates for large-diameter fuels. High levels of pollutant emissions associated with fuel 

consumption in the smoldering phase include PM10, PM2.5, CO, CH4 and total non-methane 

hydrocarbons (TNMHC).  Emissions associated with the flaming phase include NOx, CO2, and N2O. 

Uncertainty 

Large uncertainties associated with mapped vegetation types, fuel loading (tons/acre by fuel size 

category), fuel moisture, burned area, modeled fuel consumption in flaming and smoldering phases, and 

emission factors (mass of pollutant species/unit mass fuel consumed) contribute to wildfire emissions 

uncertainties. Emission estimates reported here may have an uncertainty of between a factor of 2 to 3. 

The wildfire emission estimates reported here are developed using sources and methods that are 

independent from those used for the statewide natural and working lands inventory of ecosystem 

carbon stocks and stock-change. Large uncertainties associated with the fire emissions estimates and 

the lack of yearly data in the natural and working lands inventory preclude an accurate assessment. 
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